The effect of hypoxic microenvironment on matrix metalloproteinase expression in xenografts of human oral squamous cell carcinoma.
Hypoxia is a common environmental stress factor and is associated with physiological and pathological conditions related to cancer invasion and metastasis. The process of cancer cell invasion involves degradation of the extracellular matrix. Here, we examine the effect of hypoxic microenvironment on matrix metalloproteinase expression in human oral squamous cell carcinoma under in vitro and in vivo conditions. At first, the expression levels of HIF-1alpha and matrix metalloproteinase (MMP) proteins in human oral squamous cell carcinoma cell lines, SAS and HSC-2 cultured under hypoxic or normoxic condition, were assessed by Western blotting. Enzyme activity and mRNA of MMP under hypoxic or normoxic condition were also investigated. Then the SAS and HSC-2 cells were transplanted subcutaneously into immunodeficient mice and the correlation between hypoxia and protein expression for MMPs, HIF-1alpha and Ki-67 were assessed. Hypoxic region was detected by in situ hypoxic probe, pimonidazole. MMP proteins and mRNA in both SAS and HSC-2 cells were increased under hypoxic condition. In xenograft, MMP-2 was expressed in tumor tissue, especially in hypoxic region. In contrast, MMP-9 expression was recognized in tumor tissue, especially neighboring stromal tissues containing blood vessels. Our study suggests that the hypoxic microenvironment in human oral squamous cell carcinoma plays important roles in expression for HIF-1alpha and MMPs, and proliferative activity of tumor cells.